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■^district  ot’l'ioes  to  determine  the  extent  of  the  usa*.'e  of  udvfuice  maintenanee 
dredging.  Thirty-five  Corps  district  offices  and  two  division  offices  (no 
districts  within  the  division)  participated  in  the  survey.  The  districts  are 
classified  as  eltlier  coastal  or  inland.  Coastal  districts  are  those  wliich 
Include  a part  of  the  coastline  of  the  Atlantic  or  I'aclfic  Ocean  or  the  (lull' 
of  Mexico.  Inland  districts  are  those  which  do  not  include  any  of  these 
coastlines  within  their  bc>iuidnrles.  The  results  of  the  survey  indicate  that 
advance  maintenance  dredging  is  practiced  on  many  pro.lects  in  the  coastal 
districts,  particularly  those  along  the  southeast  Atlantic  and  (lulf  coasts, 
while  it  is  sparingly  practiced  (beyond  the  current  dredging  season)  in  the 
Inland  districts.  The  auifvey  results  indicate  that  advance  maintenance 
dredging  appl icalfidity  is  determined  in  most  cases  by  previous  experience 
with  the  practice  (Hid,  tij  a lesser  degree,  by  historical  shoAllng  rates. 

The  survey  also  indiluite$  significant  interest  by  the  district  offices  in 
participating  in  furtner  studies  of  the  effect i veness  of  advance  maintenance 
dredging. 
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I'ONVKRiUON  FACTORS,  1).  S.  CUS'l’OMARY  TO  MKl'RIC  (Si) 

UNITS  OF  MI’JISURimNT 

U.  S.  customury  vmita  of  moHSuromfut  used  in  this  report  can  be  con- 


verted  to  metric  (Si)  units  as 

follows : 

Multiply 

ry 

To  Obtain 

feet 

0.  30ltR 

met  res 

cubic  yards 

O.TbtiSSl49 

cubic  metres 

miles  (U.  S.  statute) 

1.60Q3ltlt 

kilometres  t 
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KKFKc^r  OK  DKITH  ON  DHKlXUN^l  KHKvjUKNCY 
t'UKVKY  OK  nOTKlOT  OKKU'KO 


KAKT  1;  INTKOimCTlON 


KttckKrouiui 


1.  Amotif;  tlK'  Corps  of  Knginoers  rospotisibil  it  ies  is  that  of  im- 
proving fiiui  mnintfiining  tuivigutlon  ohsnmols  and  harboj's  in  tlu*  I'nitod 
f'tates.  Curing  t lit'  10-year  pei-iv'd  from  lOt'^'-Wi' >,  the  Ooi-ps  vlredged  oi- 
oontraoted  for  dredging  approximately  1 . !*  hillivMi  on  yd*  in  maintenanoe 
and  new  work  for  navigation  purposes  at  a oost  of  about  $''00,000,000.** 
As  a result  ''t'  the  environmental  regulations  oreated  within  the  last 
several  years,  viredging  has  beoonu'  a miu'h  moi'e  expensive  operation  in 
many  parts  of  the  v-ountry.  The  effects  of  env  i I'oiunent  a I regxilat  ions  on 
dredging  costs  will  be  felt  even  moi-e  heavily  in  the  iTiture. 

In  view  of  these  substantial,  j'apivily  risiiig  dredging  Cv'sts, 
any  e^pii jxment  , v'perat  ion  proced\n-es,  v'r  methodology  that  enhanc»'s  the 
cost -effect  ivetu'ss  of  .iredging  slunilvl  bt'  utili.'t'd  to  full  advantage. 

This  repoi't  addresses  !in  aspect  of  dredging  methodolog^v  known  as  "a.i- 
vance  maintenance"  oi'  "purpv'sive  overdepth"  dredging. 

'.  Kngineei'ing  Kegulat  ion  1 1 10-.'- lOT , paragi'aphs  Oa,  b,  c,  and  d, 
of  the  I'epartment  of  the  Army,  Oft'ice  of  the  Ohiet'  vM'  Kngineers,  states: 

"a^.  It  is  the  policy  with  i’<'spect  tv'  a\it  lu'i-i  .‘.ed  navi- 
g!it  iv'n  pi'v'.U'cts  tv'  h.'ive  t'ul  1 pi'v'.iect  dimensiv'iis 
m.'Untaiiied  where  feasible  jind  Justified.  Tv' 
avv'ld  freviuent  I'edredging  in  v'rder  tv'  maintain 
full  prv'Ject  depths  overdepth  dredging  shv'uUi  be 
perfv'rmed  in  critical,  fast  shv'aling  areas  tv' 
tlu'  extent  that  it  results  in  the  least  overall 
cost.  f'Uch  additiv'nal  viredging  is  excliisive  v'f 
and  be.Vv'iui  the  alK'wable  v'verviepth  tv'  compensate 
for  dredging  inaccuracies. 


* A table  of  factors  for  converting  U.  f'.  cxistv'mary  \niits  of  measure- 
ment tv'  metflc  (01 ) units  is  pi-esented  on  page  .1. 

**  A.  r.  Kittle,  Inc.,  "The  Nat  iv'tial  Ci’eviging  ;'>t\uly;  Nummary,  I'art  1: 
Cast  I'er formance,"  page  OU. 


b.  Tlie  foregoing  pertains  not  only  to  projects  on 
which  dredging  operations  are  relatively 
continuous  throughout  the  year,  but  also  to 
those  projects  on  which  dredging  is  performed 
periodically  and  by  application  of  this  ad- 
ditional dredging  principle  dredging  intervals 
could  be  extended  with  attendant  savings  or 
Justified  needs  of  commerce  can  be  satisfied. 

£.  In  the  accompli siunent  of  new  work  dredging, 
additional  overdepth  should  be  perfonned  in 
those  areas  in  which  it  is  planned  to  provide 
additional  maintenance  dredging  depth  in  ac- 
cordance with  a and  b above. 

d.  Division  Engineers  are  hereby  authorised  to 
apf>rove  additional  overdepth  for  new  work  and 
subsequent  maintenance  in  conformance  with 
the  above  stated  policy." 

The  above  regulation  says  that  in  high  shoal  areas  where  al- 
most continuous  dredging  is  required,  overdepth  dredging  may  be  necessiiry 
to  maintain  authorized  or  required  project  depths  and  that  in  areas 
where  periodic  dredging  is  required,  advance  maintenance  may  be  advan- 
tageous since  the  frequency  of  dredging  required  will  be  decreased  with 
a resulting  decrease  in  mobilization  costs.  A third  factor  not  directly 
addressed  in  the  above  regulation  concerns  dredging  equipment  efficiency. 
For  example,  a dredge  may  be  capable  of  a 3-,  or  even  5-ft-deep  cut 
in  soft  material,  even  though  only  a 1-  or  2- ft  cut  is  required  for 
project  depth.  In  this  type  of  situation,  it  may  be  cost-effective  to 
include  several  feet  of  advance  maintenance  to  allow  the  dredge  to 
operate  with  greater  efficiency. 

5.  A typical  dredged  channel  with  no  provision  for  advance  main- 
tenance dredging  is  illustrated  in  Figure  1.  The  basic  specifications 
for  the  dredged  dimensions  are  the  authorized  or  required  depth,  the 
authorized  or  required  bottom  width,  the  side  slopes,  and  the  allowable 
pay  overdepth  for  dredging  inaccuracies.  Tlie  authorized  depths  and 
widths  are  those  channel  dimensions  authorized  by  the  Congress  of  the 
United  States.  If,  for  some  reason,  it  becomes  unnecessary  to  maintain 
a channel  at  authorized  dimensions,  the  channel  is  then  maintained  only 
at  the  required  dimensions,  which  are  less  than  authorized. 
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MArtK  iUHf  ACf 


OePTH  (AUTHORIZfO  OK  KtOilKtO' 


U.Of  f 


ftOTIOM  WIPTH  tAillHOKUt  O OK  Kt  OUIKI  O' 


yifiuro  1.  ohntitu'J  piv 


p.  Allowable  p.'i^v  ovei'depth,  alt;o  termed  allowable  overdepth 
hoxdd  not  Ih'  oontAiaed  with  advanee  maintenaiu'e  dredftiiift  iKlf^ure 


WATfR  SUKFACe 


oernKAoTnoRuev  ok  KiooiKra 


PRfPOfP 

0€PTM 


VLOPf 


AOVANCF  MAINTfNANCf  (OVf  RPfPIHl 


ALLOW AOLt  PA>  OVf NPJeiH 


BOTTOM  mOTH  I 
(ALiTTTOKUeOOK  KtOOIKtOI 


A1  lownl'U’  overi.l«'}'th,  u:u»nlly  1 or  I't  , is  simply  n mfi!>:in  ot'  t*rror 
that  allv'ws  tho  coni  I'tu't  or  to  N*  paiJ  f'or  malorial  vitliln  a 

spov'i  rioJ  viopth  vuoually  1 or  ft)  I'olow  tlio  aut  luir  i vovi  aoptli.  Al- 
Iv’waMo  ovordoptli  is  nroossary  to  allow  for  v-lroiif-tinf.  itiaov'viraoies , 

Ol'.irot  ivo 

r.  'I’ho  ovorall  ol\1ootivo  of  this  iavost  ij-tat  ion  is  to  ovalviato 
t iio  of  foot  i votifss  of  ailv.*uiot'  m^l  int  ojifuioo  ilrtaiKiiiK  in  rt^l^ioin^': 
frtvinonoy  and  oosts  in  ooastal  and  inlaiui  oliannol  and  harbor  maintonanoo 
and  to  ostablish  ftuidolinos  nrcossary  for  ftovorniiift  this  praotioo. 

vi.  'I'ho  ol\lootivo  of  this  roport  is>  to  dofino  ttu'  state  o!‘  the 
art  re^ardinK  the  praotioe  v>f  advanoi'  maintenanee  dred^',in^'.  and  to  pre- 
sent the  results  of  a survey  of  t'v'rps.  distriot  offiees.  to  determine  the 
exteitt  of  usa^';e  of  avivanee  maintenanee  dredf-^inp,. 

Approaeh 

'J.  Tlu'  overall  invi-s.t  i»-tat  ioti  is  beinp:  approaeht'd  as  I'ollovs: 

a.  A litiM'atvsre  svirvey  has  been  ov'mpleted  tv'  establis-h  the 
state  v'f  t !u'  art  and  an  amtv'tatevl  b i bl  ioftrapliy  lias  been 
ov'mpiled. 

b.  fv'rps  v'f  Fujtineer  distriot  offiees  have  been  surveyed  tv' 
ll)  v'btain  V n format  iv'n  lu't  vlv'eutiient  evi  in  the  literature, 
1.')  viefine  eurrent  eritv'i'ia  usv'd  tv'  deeide  when  advanee 
maintenanee  drv'vlp.inp.  is  tv'  be  perfv'rmed,  v ''  identiO' 
pv'tentlal  sites  for  passive  field  stxidies,  and  \!»)  idv'n- 
tltV  previous  effv'rts  by  distriot  offiees  to  pv'rform 
advanee  ma  I nt  enatiee . 

hesalts  of  the  literature  and  forps  of  Ktigineer  offiees 
surveys  have  been  ttnaly-evi  tv'  ivlentit'>'  thv'se  aspeets  v't 
the  teehniviue  renuiriuK,  additional  stUvly. 

d.  Field  and  laboratory  studies  of  those  items  fv'und  to 
revtuire  avidltiv'nal  stuviy  will  be  undertaken. 

l.iteraturt'  thirvey 


10.  Ihirluft  the  stimmer  of  lor^'.  tu\  avivanee  maintenanee  dreviftiiift 
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literature  review  was  initiated  to  determine  the  state  of  the  art.  An 
in-house  search  of  documents  at  the  H.  i*.  Aimy  Engineer  Watei^ways 
Experiment  tUation  (WEi')  Library  was  conducted.  These  docunients  in- 
cluded books,  technical  reports,  conference  proceedings,  and  technical 
Joui'tials  such  as  Ai'CV.  Journals,  Centei-  for  Predging  Studies  News  Letter 
^Tex.as  ASiM  University),  forts  tuid  Dredging,  Uhore  mid  Beacli,  Terra  Et 
A'jua  Unternational  doui-nal  on  I'ublic  Works,  forts,  luid  Watei-way  Develop- 
ment), and  World  Dredging  mid  Marine  Construction.  Other  possible 
soui'ces  of  information  concerning  advmice  mainteiuuice  dredging  exj'lored 
at  the  WED  Library  included  Engineering  Index,  Applied  f-cience  and 
Technology  Index,  and  the  Delft  Hydraulic  Laborator>'  Index.  Also 
searched  were  the  computer  files  of  the  Defense  Documentation  Center 
and  the  National  Technical  Information  Service.  By  utilizing  all  of 
these  soux'ces,  over  POO  articles  were  selected  from  the  library  card 
files  under  the  general  topics  of  channels,  dredging,  estuaries,  and 
watei*ways.  Approxim.ately  150  to  000  of  these  articles  were  exsur.ined 
closely  for  any  statements  regarding  advance  maintenance  dredging. 

Other  thiui  a few  references  which  acknowledged  that  advance  m.aintenance 
dredging  exists,  there  was  practically  no  mention,  of  the  subject.  The 
more  pertinent  items  are  listed  in  the  Annotated  Bibliography. 

11.  The  only  sources  that  contained  comm.ents  on  the  m.erits  of 
adviuice  maintenance  dredging  were  the  general  design  memorandu;.’.s  pub- 
lished by  the  Corps  district  offices  for  various  projects  authorized  in 
their  districts,  for  example,  the  Design  Vemorandum  for  the  Corpus 
Christ!  Sliip  Channel,  Texas,  hs-foot  froject.  Article  VI  - I'roject 
flan,  published  in  February  I071  by  the  Galveston  District  states: 

6.1  flan  of  improvement.  - Tlie  proposed  plan  of 
improvement  consists  of  modifying  the  Corpus  Cliristi 
Ship  Channel  project  to  provide  the  authorized  clian- 
nel  depths  and  widths,  and  mooring  facilities 
listed  in  paragraphs  C.1.1  through  C.1.10,  and  ns 
shown  on  plates  2 through  5-  'Hie  required  di'edging 
of  the  channels  and  basins  will  be  to  depths  greater 
than  the  authorized  depth  depending  on  the  lunount 
of  advance  maintenaiice  proposed  in  vai'ious  reaches 
as  discussed  in  paragraph  6.C.  The  allowable  over- 
depths for  drevlging  inaccuracies  and  proposed  channel 


side  slopes  are  discussed  in  paraj^raphs  6.3  and 
6.I4,  respectively.  Spoil  disposal  plans  and  methods 
are  discussed  in  paragraph  6.5. 

6.2  Advance  maintenance.  - All  channels  and  basins 
to  be  improved  will  be  dredged  to  the  authorized 
project  depth  plus  an  additional  depth  for  advance 
maintenance.  Experience  has  shown  that  a minimisn 
of  2 feet  of  advance  maintenance  is  Justified  and 
should  be  provided  in  dredging  of  all  channels  and 
basins  to  be  improved.  However,  in  this  project, 
there  are  three  reaches  where  extremely  high  shoal- 
ing rates  prevail  and  a larger  amount  of  advance 
maintenance  is  proposed  as  follows: 

6.2.1  Gix  feet  in  the  main  channel  from  Mile  20.6 
in  the  Corpus  Christi  Bay  to  Mile  23.3  in  the  Corpus 
Ctiristi  turning  basin  and  in  the  LaQuinta  Channel 
between  Mile  0 and  0.6. 

6.2.2  Four  feet  in  the  LaQuinta  Ciiannel  from 
Mile  3.^  to  the  upper  end  of  the  LaQuinta  turn- 
ing basin. 

6.3  Allowable  overdepth.  - To  com{)ensate  for  pos- 
sible dredging  inaccuracies,  2 feet  of  allowable 
overdepth  is  proposed  in  all  reaches  of  the  chan- 
nel to  be  improved  except  tiie  landlocked  reacli  of 
the  waterway  from  the  western  end  of  the  Corpus 
Christi  turning  basin  through  the  Viola  turning 
basin,  where  only  1 foot  of  allowable  overdepth  is 
proposed.  Two  feet  of  allowable  overdepth  in  the 
Corpus  Christi  turning  basin  is  considered  neces- 
sary because  of  tiie  high  wave  conditions. 

6.U  Proposed  side  slopes.  - The  proposed  cliannel 
side  slopes  are  1 on  3 for  the  main  cliannel  I’rom 
the  Gulf  of  Mexico  to  Corpus  Christi  turning  basin 
entrance,  1 on  2 from  Corpus  Christi  turning  basin 
to  Viola  turning  basin,  and  1 on  2 in  LaC)uinta 
Ciiannel  and  turning  basin.  Tiie  toe  of  slope  of  re- 
quired dredging  will  be  set  at  a depth  equal  to  the 
authorized  depth  plus  the  additional  advance  main- 
tenance proposed. 

Tills  example  is  typical  of  the  advance  maintenance  dredging  provisions 
found  in  Corps  design  memorandums.  A partial  annotated  listing  of  de- 
sign memorandums  containing  advance  maintenance  dredging  jirovisions  is 
presented  in  Table  1. 
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FAKT  11:  lUlHVKY  OK  I'llVl'KlOT  OKKU'Ki’ 


IV'iiori  I't  inn 


1.'.  'I'h I rly- t'l vt'  Ooi-i'r.  vliulcU't,  ol'floe!!  diul  two  ilivis'.ioii  ol't'i ooii 

Uio  iliiOrii’tsi  wlthli:  the  vlivluioti)  woro  !u;kt'il  tlio  t'ol  low  Ihk.  i|vioi\t  loin; : 

Wliloli  of  the  ma i iitenunee  ili'oih', Inj.'.  Ki'ojeets;  in  yoiiv 
lUatriot.  have  la  the  pant  usual  or  ('lu'.'u'at  l.v  »u;i'  (uivanee 
Ilia  1 at  enanee  hiuah'  1 uk," 

h.  h'hat  eriteria,  if  any,  art'  n.-u-.J  in  yu'ur  vliiitriel  to  vie- 
tt'riiiine  it'  advanot'  iim  I at  enanee  dred^’:in^’:  Wtuild  he  ad- 
Vfint aju'our.  to  a prt'.li'etY 

Art'  there  any  projeet;;,  md  neeer.aarily  advaiu’e  main- 
tt'iianee,  in  your  tlirdrlet  that  art'  aurvt'yi'il  freiiueat  ty 
(weekly,  monthly,  nt'iiii  anmisi  1 ly ) ft;r  dt'Vtht;  in  whit'h  r.lu'ai- 
Iuk:  tiuantiilt'a  verr.ua  dt'jdh  relat  Uina  ean  he  dt'Vel I'pt'd 
friaii  availal'it'  iturvey  data'; 

It.  'I'lu'  dlatrieta  havi'  ht'en  e 1 aaa  1 f i t'li  t'itht'r  an  et'aatal  dia- 
trietr.  lU-  inland  tllatrieta.  t'l'aatai  d i at  i' i et  a su't'  thoae  whoae  h.'undar  1 1':; 
inelutle  tin-  t't'aatllne  t'f  the  Atl.-intii'  ih'ean,  I'aeifie  Oeean,  I'l'  Oiulf  t'f 
Mexieei.  'I’lu'  inland  tllatrieta  are  tht'at'  diatrieta  whoa.t'  houiuiav i I'r,  .h' 
not  iiu’tvide  any  of  t lit'  ahi've  et'aat  I i tu'a . 'I'lu'  aurvt'y  rei'.uit:;  I'rt’aenteti 
ht'low  are  (.O'oupeti  intt'  t'oaatal  tiiatrU't  reaulta  aiivl  inlaiul  tliatrii't 
rea'Ulta. 


Ot'aalal  I’iatrit'ta 


Atlvanee  ma  I nt  enaiu't'  \'rt\|eet 

ill.  The  advanet'  maintenaiii'e  pi'i'.lt'eta  aiul  llu'ir  diweuaii'na  ft'r  eat'h 
ot'  the  et'aatal  tliatrieta  are  Ihited  in  Tahli'  A aximmary  t'f  thi'  nuiuher 

of  atlvanee  ma  Int  t'liaiu'e  pri'^leetr.  aiul  the  tieptha  invt'lvetl  ft'r  eat'h  t't'aatal 
til’.'ttriet  ia  prt'at'iit  t'ti  in  Tahle  i.  The  numher  t'f  prt'Jet'ta  in  ''at'h 
tliat.riet  varit's;  fri'iii  fl'i  in  t lu'  dalvealt'n  I'ir.trlt't  tt>  nt'ne  in  the  fan 
^’ranl' i aet'  aini  W i lin  i np:t  t'li  Pi  tit  r i t't  i;  anil  *he  I'ai'it'ii'  Ot'esin  Piviaitai  li'r 
a ti'tal  t'f  <0  1 advaiii'i'  maintenaiii'e  prt',leeta.  Of  thtau-  <0  < pi'i'.lei'ta, 

MK'  art'  I'l'iialileretl  tlt't-p  tlraft  Wlept  t'f  <t'  ft  t'r  prealt'r''  and 


10 


I'.hiillow  driift.  'I'ht'  vlopth  of  fuivuiuH'  iimJ nioiimioe  rmiKoti  from  1 to 
ft,  witli  iiboxU  ()')  porofiit.  of  tlii'  pi'o.ji'cti’.  P ft  or  loriU  advimco  muJii- 
t I'tinnoo  (iiiil  (H'rcotit  t ft  or  loai^i  mlvtinoe  matrit-onmice.  'I’tie  di  utri ctt 
witli  tho  larj-'eat  voliunor.  of  advaiu'o  mainteiiaiici'  drodj-iint?;  wei’e  tho  New 


>.'r.loaiu;  a:id  tla]  vt'i; ton  lU  r.tr  i ctr. . 


Advance  maintenance  criteria 


1‘’.  'I'he  I'riterla  uneii  for  determining';  the  applicability  of 
advance  maintenance  dredj.ii iif.';  l>y  the  coantal  disti'ictr.  arc  I'.uimiiarizcd 


by  district  office  response  as  follows: 


Alaska  district.  No  specific  ci'iteria  ai'e  ur.cd  to  dc- 
tei'mine  where  advance  maintenance  di'edginp:  would  be 
advantageous . 


Baltimore  lU  strict,.  Advance  maintenance  is  pi-edlcted 
on  high  shoaling  rates  ex]ieri enced  so  that  di'odging 
will  not  be  required  more  frequently  than  annually. 


Charleston  lU strict.  Historical  shoaling  records  and 
past  locali'.’.ed  experience  are  used  to  determine  the  need 
for  and  extent  of  advance  maintenance  dredging. 


(laiveston  Pi  strict.  'I'lie  ci'it.ej'ia  utilized  for  the 
current  maintenance  standards  were  based  on  varying 
shoaling  rates  and  ex]'eriences  in  dredging  frequencies 
for  selecteii  channel  reaches.  in  an  attempt  to  maintain 
full  pro.lect  dimensions  through  a project,  channel  and 
decrease  dredging,  frequencies,  varying  advance  main- 
tenance dept.hs  were  utilized  along  selected  i-eaciies.  of 
t.lie  project  channels  to  allow  tlie  various  slioaling  rates 
to  occiu’  and  eventually  slioal  tlie  cliannel  to  a point, 
wiiere  tlie  smne  controlling  dimensions  would  occui' 
throughout,  the  channel  lengtli.  initially,  the  intent 
w.'is.  to  redredg'e  when  the  controlling  dimensions  wei'e 
even  ami  the  same  as  the  aut.tiorized  dimensions  foi'  the 
channel.  This  was  considered  the  ideal  situation  and 
a possible  goal  for  the  "impi'oved  maintenance  standard." 
Funding  restraints,  however,  restrict.ed  the  implement. a- 
I ion  of  this.  plan.  'I’he  current,  mai nt.eiuuice  standard 
evolved  through  experience  and  decisions,  to  add  extsii 
maint  ('nance  t o change  the  dredging  fi-equencies.  from 
annual  t.ci  periodic. 


■1  acks.Qiiv  i 1 1 e jt i strict  . No  empirical  methods,  (equatiiais. 
or  formulas.)  .are  used  to  pi'edict  maintenance  dredg.ing. 

All  m.’i i nt.enance  dredging  is.  progratmned,  bas.eit  on  analyz- 
ing pi'oject  maintenmu'e  his.t.ory  including  surveys,  to 
determine  ai'eas.  with  high  s.hoaling  rates.,  t'verilepth 
di'edging  is  performed  in  high  s.la'ai  ing  areas,  t ii  I'educe  the 
ma i nt  enance  frequency . 


Loti  Diatrict. . I’litit  droclgint.’;  experience  in  the 

criterion  used  to  determine  if  advance  maintenance 
dredf!;infr,  would  be  uaeful  in  reducing);  tlie  mobilization 
cost  by  extendinK  tlie  time  period  between  maintenance 
dredpinp  operations. 

Mobile  District.  it  is  the  jiolicy,  if  sufficient  funds 
are  available,  to  provide  2 ft  of  advance  maintenance 
dredging  on  all  maintenance  dredging  projects. 

h^.  New  Orleans  District.  Experience  gained  from  previous 
dredging  projects  is  needed  to  determine  whether  advance 
maintenance  would  be  advantageous.  Heconnai sstince  sur- 
veys are  also  used  to  provide  information  on  the  shoaling 
rates  of  various  waterways.  Before-dredging  and  after- 
dredging surveys  are  made  for  jiurposes  of  payment  but 
are  not  used  to  determine  shoaling  rates. 

_i_.  New  York  Hi  strict.  Accelerated  shoaling  rates  are  used 
as  the  criteria  for  determining  which  j'rojects  rei^uire 
advance  maintenance. 

Norfolk  Disti'ict.  The  criteria  used  to  determine  when 
advance  maintenance  will  be  performed  and  tlie  amount  to 
be  dredged  involve  shoaling  rates,  dredging  frequencies, 
economics,  disposal  area  capacities,  and  logistics.  As 
a matter  of  routim',  1 ft  of  advance  maintenance  dredging 
is  generally  applied  to  all  Jobs,  unless  the  above  paivim- 
eters  dictate  otherwise,  ilhoaling  rates  ai'e  detej'mined 
by  averjiging  channel  depths  over  specified  channel  areas. 
The  specified  areas  are  generally  locations  of  known  or 
suspected  rapid  shoaling.  The  average  depths  are  then 
plotted  against  time,  'i'he  connected  plotted  points  yield 
a rate-of-fill  curve  which  is  used  to  determine  liow 
effectively  overdredging  will  prolong  the  dredging  i'ro- 
quency  and  which  ureas  should  be  overdredged  to  assuj'e 
a uniform  frequency  over  several  shoals.  This,  in  turn, 
provides  economical  dredging  quantities  since  the  cost 
per  cubic  yai'd  is  generally  less  for  greater  quantities 
of  material.  Disi'osal  area  capacities  generally  I'csti'ict, 
overdredging  to  the  most  critical  channel  sectiotis  and 
must  be  considered.  Hegarding  logistics,  often  remiit  e 
dredging  sites  are  exposed  mid,  consequent.ly , are  liazard- 
ous  to  pipeline  dredges,  'i'tiis  is  particularly  critical 
during  t.tie  winter.  In  sucli  cases,  advance  maintenance 
is  considered  to  reduce  mobilization  costs  by  extending 
tlie  dredging  frequency  at  these  sites.  'Hiis  benefit 
is  in  addition  to  reducing  exposure  of  the  dredge  jilant. . 
The  t'oint.  to  recognize  is  that  advance  maintenance  must, 
be  evaluated  on  its  merits  for  each  .specific  Job. 

k.  I'hiladeltihia  i)i  strict.  Advance  maintenance  is  generally 
performed  on  {'rojects  wtiere  it.  is  anticipated  t.hnt. 

i;' 


shoaling  may  occur  between  dredging  jobs  to  such  an  extent 
that  the  channel  will  be  of  insufficient  depth  for  normal 
usage. 


i 


1^.  Portland  District.  Criteria  used  to  determine  advance 
maintenance  dredging  depths  are  based  on  hydrographic 
surveys.  Quantities  derived  from  hydrographic  surveys 
recorded  at  various  ■*'imes  of  the  year  are  used  to 
establish  least-squares-fit  curves  for  in-fill  and 
shoal  values.  These  curves  are  then  utilized  to  estab- 
lish beneficial  advance  maintenance  depths.  Quantities 
versus  controlling  depths  are  also  applied  to  establish 
an  advance  maintenance  depth.  Studies  have  been  ac- 
complished at  specific  locations,  particularly  on  the 
Colianbia  and  Lower  Willamette  River  Project,  to  evalu- 
ate additional  advance  maintenance  dredging  benefits. 

m.  San  Francisco  District.  Criteria  or  equations  relating 
to  advance  maintenance  have  not  been  developed. 

£.  Savannah  District.  Historically,  advance  maintenance 
dredging  has  been  performed  in  portions  of  dredging 
projects  subject  to  rapid  shoaling. 

o.  Seattle  District.  Current  criterion  is  to  use  advance 
maintenance  dredging  in  locations  where  rapid  shoaling 
would  reduce  depths  available  to  navigation  in  a very 
short  time.  This  concept  is  utilized  on  the  Swinomish 
Channel,  in  which  sand  wave  peaks  would  project  into 
the  project  depth  shortly  after  dredging  if  advance 
maintenance  were  not  utilized.  On  the  other  projects 
in  the  district,  the  criterion  used  is  that  advance 
dredging  reduces  the  frequency  of  required  dredging  and, 
therefore,  mobilization  costs.  Basically,  the  district 
evaluates  the  cost  of  the  increased  advance  quantity 
dredged  (corrected  to  annual  cost)  versus  reduced  mo- 
bilization costs  realized  by  less  frequent  dredging. 

£.  Wilmington  District.  Other  than  rapid  shoaling,  there 
are  no  criteria  such  as  equations  or  formulas  that  are 
used  for  the  purpose  of  determining  if  advance  maintenance 
is  advantageous. 

2,.  New  England  Division.  The  criterion  for  determining  if 
advance  maintenance  dredging  would  be  advantageous  to  a 
project  is  based  on  the  history,  past  dredging  experi- 
ence, and  periodic  surveys  of  the  project.  Those  pro- 
jects that  are  characteristically  fast  shoaling  are  the 
ones  that  advance  maintenance  dredging  would  benefit. 

The  division  does  not  use  any  equations  or  formulas  for 
predicting  shoaling  rates  as  a function  of  depth. 

£.  Pacific  Ocean  Division.  This  division  has  no  criteria 
for  advance  maintenance. 
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16.  As  cuji  be  seen  from  the  above  results,  tlie  main  criterion 
used  for  advance  maintenance  is  past  shoaling  histoi-y.  There  are  no 
general  relations,  empirical  or  othervise,  for  use  in  predicting  the 
effectiveness  of  advance  maintenmice  for  a particular  project.  However, 
the  degree  of  sophistication  in  analyzing  past  siioaling  data  for  ap- 
plication in  predicting  advance  mainteinuice  slioaling  np}>eurs  to  vary 
widely  among  districts.  IVo  districts,  Norfolk  and  Mobile,  liave  a 
policy  of  Including  advance  maintenance  of  1 and  2 ft,  respectively, 

on  all  maintenance  dredging,  projects,  unless  additional  paiaunotei-s 
dictate  otherwise.  The  Alaska  Distidct,  San  Francisco  District,  and 
I’acific  Ocean  Division  liave  no  establislied  criteria  for  advance  main- 
tenance dredging. 

Fretiuently  surveyed  pro.jects 

17.  Frequently  surveyed  projects  (weekly  to  semiannually)  in 
tiie  coastal  districts  are  summarised  I'y  disti'ict  office  response  as 


follows : 


a.  Alaska  District.  Ancfiorage  Harbor,  Di llinglaun  Hai'boj', 
Homer  Harbor,  Ninilcliik  Harbor,  and  Nome  llai'bor  are 
tlioroiudily  siu'veyed  a minimum  of  twice  eacii  ice-free 
season.  Complete  soundings  have  I'een  taken  monttii.v  at 
Dillinglauii  during  the  197<'  season. 

b.  Baltimore  District.  Due  to  tilt'  i'acklog,  of  requiri'd 
sui’veys,  no  pro,}<'ctLi  are  survt'yed  as  fre()uently  as 
semiannuaiiy . 

£.  Ciiarlesttin  Dis.trict.  I’everal  lii'avy  slioaling  ari'as  in 
Cliarleston  Harbor  are  survt-yt'd  st'iii  i annual  iy  . All  i.'tliei’ 
areas  are  surveyt'd  anmiaily  or  it'ss  frequently. 

d,  Galveston  District.  Nt'  projects  art'  surveyed  iiuirt' 
frequently  than  annually. 

£.  Jacksonvil  it'  Dif.lrict.  'IVelvt'  projt'cts  are  liesig.iied  to 
be  surveyeti  twice  yt'arly:  Ft'rnandina  Harbor,  .'ackson- 
ville  Harbor,  Dt.  Aii/uistine  Harboi',  I’once  De  ht'on  Inlet, 
Canaveral  Harbor,  Ft.  I’it'rce  Harbor,  Falm  Bt'ach  llarbt'r, 
Fort  Fverglades  Harbor,  Miami  llarl'or,  Chai'lottt'  Harbor, 
Tampa  Harbor,  and  Ct.  iiucie  Inlet. 

£.  Los  Angeles  District.  No  proJt'cts  are  surveyed  more 
frequently  tlian  annually. 

Mobile  District.  No  projects  are  surveyed  more  fre- 
quently than  annually. 
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New  Orleans  District.  Twenty- four  muintenance  dredginf.’: 
projects  are  surveyed  semiannually:  Kayou  Lacombe; 

Bayou  Bonl’ouca;  Chefuncte  River  and  Bogue  Kalia; 
Tangipalioa  River;  Barataria  Bay  Waterway  (Bar  Channel 
and  Inside  Channel);  Bayou  Dupre;  Bayou  Lafourche  and 
Lafourche  Jump  Waterway;  Bayou  La  Loutre;  Waterway 
from  Gulf  Intracoastal  Watei-way  (OIWW)  to  Bayou  Dulae; 
Mermentau  River;  Bayou  Gegnette;  Bayou  Teche;  Vermilion 
River;  Calcasieu  River  and  Pass  Bar  Cliannel,  Pass,  and 
Pass  Cluuinel  to  Cameron;  Freshwater  Bayou  Bar  Ciiannel; 
GIWW  (Main  Stem);  GIWW,  Morgan  City-Port  Allen,  Alter- 
nate Route;  GIWW  (Franklin  Canal);  Houma  Navigation 
Canal;  Little  Caillou  Bayou;  Mississippi  River-Baton 
Rouge  to  Gulf  of  Mexico  (Couth  Pass);  Petit  Anse,  Tigre, 
and  Carlin  Bayous;  Atchafalaya  Basin  (Six  Mile  Lake); 
and  Atchafalaya  Basin  (Beivick  Harbor).  One  project, 
tlie  Mississippi  River-Gulf  Outlet  (Breton  Sound,  Bar 
Cliannel,  and  Land  Cut),  is  surveyed  monthly.  Eight 
projects  are  surveyed  weekly:  GIWW  (Lock  Forebays  in 
vicinity  of  Nc'w  Orleans  Harbor),  Mississippi  River- 
Baton  Rouge  to  Gulf  of  Mexico  (Deep  Water  Channel), 
Mississippi  River-Baton  Rouge  to  Gulf  of  Mexico  (New 
Orleans  Harbor),  Mississippi  River-Baton  Rouge  to  Gulf 
of  Mexico  (Southwest  Pass  and  Southwest  Pass  Bar  and 
Jetty  Channel),  Atchafalaya  Basin  (Three  Rivers), 

Baton  Rouge  Harbor  (Devil's  Swamp),  Mississippi  River 
Chfuinel  (Rivers  Crossing),  mid  Old  River  (Old  River 
Lock  Forebay  fuid  Tailbay). 

New  York  District.  Four  projects  are  surveyed  semi- 
annually: East  Rockaway  Inlet,  Fire  Island  Inlet,  Jones 
Inlet,  tuid  Hudson  River  Channel  (Weehawken-Kdgewater ) . 

Norfolk  District.  No  projects  are  surveyed  more 
frequently  than  annually. 

Philadelphia  District.  Various  rtuiges  of  the  Delaware 
River,  Philadelphia  to  the  sea,  navigation  project  are 
surveyed  on  a frequent  (at  least  semiannually)  basis. 
These  ranges  include  Marcus  Hook,  Deepwater,  and  New 
Castle  Ranges,  each  of  which  is  dredged  approximately 
three  times  annually.  Other  projects  surveyed  at  least 
semitinnually  are  Wilmington  Harbor  and  Schuylkill  River. 

Portland  District.  Ten  projects  are  surveyed  on  an  ap- 
proximate  3-  to  6- week  basis,  except  during  inclement 
weather  periods  at  the  coastal  entrance;  Chetco  River, 
Oregon;  Columbia  and  Lower  Willamette  Rivers,  Oregon; 
Columbia  River,  Vancouver,  Washington-Tlie  Dalles,  Oregon; 
Coos  Bay,  Oregon,  entrance  and  inner  channel;  Coquille 
River,  Oregon;  Rogue  River,  Oregon;  Siuslaw  River, 

Oregon;  Tillamook  Bay,  Oregon;  Umpqua  River,  Oregon; 
and  Yaquina  Bay  mid  Harbor,  Oregon. 
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m.  tjan  KraiiciBCO  Dlatricl.  Tlie  entrance  channel  to  r>antu 
Cruz  Harbor  is  presently  being  surveyed  monthly  in  con- 
junction witli  WKi'  testing  of  sand  bypassing  eiiui}>ment  at 
this  location.  Mare  Island  Strait  is  surveyed  at  least 
semiannually  in  conjunction  with  semiannual  dredg.ing  ol’ 
this  watei*way. 

n.  Savannah  Pi  strict.  Saviumah  Harbor  and  Hast  Kiver  in 
Brunswick  Harbor  are  surveyed  frequently,  and  probably 
sufficient  data  are  on  record  tiiat  could  be  used  to 
establisii  shoaling  rates. 

o.  Seattle  District.  No  projects  are  surveyed  more  fre- 
quently tluin  annually. 

£.  Wilmington  District.  Records  are  available  on  Wilmington 
Harbor  at  about  b-montli  intervals. 

New  Kngltmd  Division.  No  projects  are  surveyed 
frequently . 

£.  Pacific  Ocean  Division.  No  projects  are  surveyed  more 
frequently  tiian  on  tm  annual  basis. 


Inland  Districts 


Advtmce  maintenance  projects 

18.  The  advance  maintenance  projects  and  tlieir  dimensions  for 
eacii  of  the  inland  districts  are  presented  in  Table  •*.  The  total 
tuunher  of  adviuice  mainteiuuice  projects  witiiln  tlie  inland  districts 

is  Tlie  depths  of  adviuice  mainteiuuice  involved  are  1,  2,  and  3 ft. 

Advance  maintenance  criteria 

19.  The  criteria  used  for  determining  the  applicability  of 
advance  maintenance  dredging  by  the  inland  districts  are  presented  by 
district  office  response  as  follows: 

a.  Buffalo  District.  The  advance  maintenance  dredging  pro- 
cedure is  baaed  on  long-term  experience  and  represents 
a balance  of  that  experience,  available  fxuids,  available 
dred^ie  capacity,  river  traffic  capacity,  confined  dis- 
posal site  capacity,  barge  unloading  capacity,  seasonal 
river  stages,  and  navigational  needs.  The  majority  of 
shoaling  is  a function  of  frequency,  duration,  and  stage 
reached  of  riverflows.  There  is  no  known  predictive 
mechanism  that  can  cope  with  tliese  conditions  other  than 
relying  on  experience  luid  real-time  miuiagement  to  meet 
immediate  needs. 
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b.  <.’li bifiti'iot.  li i I’.t oi'icfil  ly  nevoid'  whoalinK  rul  e^; 

iiiort'-froqiu'nt-tluiu-dniwinl  liriHlf-rliie'.  if.  ttn-  ofi- 
t or  Lon  I’oi'  uiivaiK'f  inni  uLoiiiuu’o  iirodj.r,  in^'. 

il"  !'<‘tfoit  Piftrioi.  Undoi-  noriiinl  wnlor  lovol  o i j\Muuf.t  nnoof 
on  till'  drodt  l.dkf;-.,  tlio  .'-ft  allowiiblo  overdoplli  (for 
drovl/rinp;  iiuioouraoio:'. ) if  drodp.od  and  if  la-odod,  ofpo- 
oially  at  t ho  inlot  f to'  pro.loot  f wtioro  t lio  adjoining,  lako 
bottom  if  primai'ily  fand.  blaai  ttio  lako  ftap.t'  if  hip.h, 
not  all  laiid  in  fomo  oafof  nono ) of  the  alli'wablo  ovoi-- 
d<'i'th  if  di'odp.t'd.  Annual  flioalinp,  i-ati'f  aro  dotorminod 
t'rom  foimditiftf  and  isiat  or  ial  I'oinovod.  No  at  tompt  haf.  boon 
inado  to  rolato  flioaiinp;  to  t.imo  ol‘  yoar,  with  tho  oxoop- 
tion  of  rt‘ntwat<'r  llarbi'r  whoi'o  tho  U.  S.  Ai'iti^v  ('oaftal  Kn- 
p.inoorlnp;  Hor.oai-oh  font  or  haf  f.tudiod  fhoalinp,  oxton- 
f.ivoly.  fortain  ftt'ian  oonditii'tif  on  hako  Miohi^’.an  and 
l.ako  f'Upt-rior  oan  oaufo  oonfidorablo  fhoalinp  in  oiu'  I'all 
or  I'prinp:  ftorm,  of.pooially  in  low-wator  poi'iodf..  Ono  of 
thofo  ftormf.  fpoilf  all  avora(.U‘f  and  prodiot  loaf. . 

Koi't  Woj-th  Pifitriot.  Tho  liif.tfiot  haf  no  oritoria  for 
advanoo  ma  int  onaiua-  drodp  inp, . 

o.  lluntinpton  ' ' ft  riot  . Tlio  diftriot  haf  no  oritoria  for 
advanot'  maii.'onanoo  drodpiut’,. 

_f.  Kaiifaf  fity  IViftrict.  Tlu'  diftriot  haf  no  oritoria  for 
advanoo  m.aintonanoo  di’odplnp. 

l.ittlo  Kook  IViftriot,.  It  haf.  botai  dotoiauint'd  that 
a.lvanoo  ma i nt  onanoi'  ot'  1 ft  or  lofo.  if  advant  apoovif. 
booaufo  it  oliminatof  rodi-odpinp  of  f.lioalf.  that  aro 
oaufod  by  minor  rifof  and  fhiftlnp  onrrontf. . It  if  not 
I'l’aot  i oabl t'  to  port'orm  dta-por  adviuioo  mainttaianoo  .ita-dp- 
inp  booauf.o  tho  wat.oi'way  oari'iof  a hoavy  fand  f.odimont 
load  durinp  hiph  rivor  ftapof.  Wlu'ro  thoro  if.  a flK'.alinp 
t ondonoy , thif  f<-dimont  load  if  niv'i-o  than  onouph  to  fill 
any  roaf.onablo  ohaniu’l  dopth  that  may  bo  drodpod  for 
adv.anoo  mainti'iianoo  and  to  rt'-form  tho  f.lu'al  durinp  tho 
ooxirfi'  ot'  a routino  rivor  rifo. 

h.  houifvi  1 to  lUf  triot . Ih-oavifo  of  tho  annual  oyolo  .'f  tiiph- 
w.ator  f.tapof.  durinp  tho  w i n t or/f  pr  i np  and  low-wati-r 
f.tapof.  in  f.iumnor/ fal  I , and  tlio  unprod  io  tab  i 1 i t y of  hiph- 
w.ator  f t ap.of./durat  ion  and  fhoalinp  oond i t iotif /durat  i on  , 

I h('  diftriot  foolf  th.’it  advanoo  drodpinp  boyond  tho  noodf 
v'f  tlio  ourri'iit  f.i'af.i-'n  wv'uld  bo  o'f  di'ubt  I’ul  v.aluo.  All 
virodpinp  pro.lootf.  in  tho  diftriot  involvo  only  ovordo('t!i 
drodpinp  .'If.  tioi'of.f.ary  ti'  avoid  ri'poat  drodpinp  l.'itor  in 
tho  f.!uno  f.oafon. 

!•  Moniphif  hi  ft  riot.  Tho  dif.triot  has  no  oritoria  fv'r  !id- 
vaiu'o  maintt'iianoo  ilrt'dpinp. 


Nashville  District,  llie  district  has  no  criteria  for 
advance  maintenance  dredging!;. 

Omalia  District.  The  district  has  no  criteria  for  advance 
maintenance  dredging. 

Pittsburgh  District.  The  district  has  no  established 
criteria  for  advance  maintenance  dredging. 

Hock  Island  District.  The  district  lias  no  criteria  for 
advance  maintenance  dredging. 

Sacramento  District.  Wlien  a persistent  shoaling  pattern 
develops  that  may  cause  vessel  groundings  and  may  require 
more-than-annual  dredging,  advance  maintenance  depths  of 
from  2 ft  to  1)  ft  would  be  included  to  solve  the  problem. 
No  special  equations  or  formulas  have  been  developed  for 
predicting  shoaling  rates. 

St.  Louis  District.  No  empirical  methods  are  used  for 
predicting  shoaling  areas  or  rates.  Historical  records 
or  shoaling  areas  are  evaluated  for  determining  the  ap- 
plicability of  advance  maintenance  dredging. 

St.  Paul  District.  Tlie  district  is  currently  conducting 
research  of  incremental  overdepth  dredging  on  the  Missis- 
sippi River  d-Foot  Channel  Pro.lect  through  the  application 
of  field  pilot  studies,  physical  modeling,  and  theoretical 
evaluation  utilizing  one-  and  two-dimensional  matliematical 
modeling.  This  research  effort  is  being  accomplislied  in 
conjunction  with  the  Great  River  Environmental  Action 
Team  (GREAT)  which  is  a Joint  Federal-State  cooperative 
effort  under  the  Upper  Mississippi  River  Basin  Commission, 
funded  by  tiie  Corps  of  Engineers.  This  researcii  is  being 
conducted  to  determine  correlations  between  dredging 
deptii,  dredging  width,  channel  longevity,  dredging  quanti- 
ties, channel  alignment,  and  main  stem  and  tributai-y  dis- 
charge. Tiie  purpose  of  tl\is  effort  is  to  minimize  tlie 
average  luinual  dredging  requirement  volume  to  reduce  the 
environmental  impact  of  material  placement. 

Historically,  the  Upper  Mississippi  River  9-Eoot  Ciiannel 
Project  lias  been  dredged  to  a standard  total  deptii,  in- 
cluding overdepth,  of  13  ft.  Experience  has  proven  a 
channel  witli  a minimum  depth  of  10  ft  has  closed  within 
days  dui’ing  stable  flow  conditions  when  utilized  by 
motor  vessels  and  tows  drawing  9 ft  or  less.  Therefore, 
an  11-ft  channel  is  considered  essential  to  retain  a 
stable  condition  fuid  the  additional  2 ft  of  deptli  was 
considered  as  advance  maintenance  dredging  and  tolerance 
for  dredging  equipment.  The  St.  Croix  River  has  been 
maintained  with  the  same  standards  as  the  Mississippi. 

The  Minnesota  River  9-Eoot  Channel  Project  is  dredged  to 
a total  depth  of  11  ft.  This  depth  is  limited  by  the 
100-ft  channel  width  and  adjacent  bank  stability. 
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Tlie  inorfineiit tvl  ovt'rdfj'th  pilot  {'ro^-irnni  Iihji  been  I'ield- 
tested  duriuit  bJTS-ldYY  tmd  will  bo  cojit limed  in  19YB. 
The  distribution  of  dred^int.’.  deptlm  on  the  Mississippi 
Hlver  WMS  US  follows: 
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Tile  site  st'leet  ion  eriterin  inelude  loostion  of  tlie  site, 
type  of  resell,  loeation  of  tlie  out  (with  I'espeot  to  the 
tlinlwefr ) , stability  of  previous  dred^ted  outs  durin^.t  low 
flow,  mid  dredj^iuK  frenuenoy  at  tlie  site.  These  orltei’iu 
are  svuimiar  1 zed  as  follows: 


(l)  lA'ontion  of  site  Jtist  above  a look  and  diuii  oi- 
otiier  hydraulio  struotures  (suoh  as  bridges),  oi-  in  the 
vioinlty  of  a heavy  sediment-oariy ing  tributary  suoh  as 
the  Ohippewa  lUver,  is  oonsidered  a negative  faotor  in 
the  analysis. 

t.')  Tlie  straight  , divided  reaoh  is  oonsidei-ed  the 
least  desirable  looation  for  a I’eduoed-depth  (less  than 
1.'  ft)  dredged  out  and  .an  undivided  bend  the  most 
des irable. 

(.0  U'oation  of  the  dredged  out  in  aligmsient  with 
.and  on  the  thalweg  Is  oonsidered  a positive  faotor,  while 
looat ion  on  or  near  a point  bar  where  there  is  a readily 
available  souroe  of  sediiiitaits  to  refill  the  out  was  oon- 
sidered a negative  faotor. 

(It)  Dredged  outs  may  be  eroded  or  may  be  filled 
at  lew  flv'W.  A filling  of  the  dredged  out  at  low  flow 
is  oonsidered  the  most  undesirable  faotor.  Overdepth 
diaalglng  is  generally  required  at  this  site. 

(‘')  A largt'  dredging  frequenoy  at  a site  indioated 
that  the  dredged  cut  made  at  this  site  is  filled  up 
easily  at  medium  and  high  flows.  Dinee  thei'e  is  a pos- 
sibility .of  late  floods  occurring  in  the  fall  or  early 
wintt'r,  the  filling  of  the  dredged  cut  cotild  create  navi- 
gation problems  for  the  rest  of  the  period  of  the  low-flow 
st'ason.  This  risk  is  highei'  at  sites  having  larger 
dredgi  ng:  iVequeno  I es . 

During  tlu'  lO'i'*',  Idft',  and  l'>77  test  periods,  the  Dt  . 

Daul  District  dredged  70t',007  ou  yd,  t'i(!;',‘'ltii  on  yd,  and 
li^.',30t  ou  yd,  respectively,  for  the  Mississippi  Hiver 
O-Koot  Ohannel  Dro.lect  . These  years  I'epresent  extremely 


to 


low  dredging  requirementa  primarily  due  to  low-flow  con- 
ditions. The  average  annual  dredging  diiring  the  1968- 
1977  period  was  l.U  million  cu  yd.  The  reduced  depth 
resulted  in  a 28.2,  27.9,  and  35.0  percent  dredging 
quantity  reduction,  in  1975»  1976,  and  1977,  respectively, 
for  the  sites  dredged.  As  normal  spring  runoff  has  not 
been  encountered  during  the  last  two  years,  the  program 
conclusions  have  not  been  finalized.  With  a couple  of  ex- 
ceptions where  the  initial  trend  indicates  an  increase  in 
frequency  of  dredging,  the  program  has  proven  successf\il 
under  low-flow  conditions.  All  sites  are  being  monitored. 

The  field  results  have  been  documented  several  times 
a year  in  lower  pool  Cairo  mile  7^3-76h.  Other 
sites  are  documented  two  to  three  times  a year  if  the 
channel  condition  is  marginal.  Colorado  State  University 
has  run  a one-dimensional  model  study  of  this  reach.  They 
also  have  been  contracted  to  develop  a two-dimensional 
model  and  apply  it  to  this  reach.  The  field  documenta- 
tion has  been  and  is  being  utilized  to  calibrate  the 
mathematical  models.  A physical  model  is  being  con- 
structed for  testing  at  the  University  of  Minnesota  to 
study  the  Mississippi-Chippewa  Rivers  confluence,  sedi- 
ment transport  characteristics,  existing,  wing  dam  system, 
and  varying  parameters  of  channel  maintenance.  This 
research  is  also  evaluating  the  benefits  of  a tributary 
sediment  supply  reduction  and  effect  of  dredged  material 
placement  on  flood  stages.  These  contract  efforts  are 
scheduled  for  completion,  with  final  reports,  by  1 July 

1979. 

Normal  practice  for  harbors  located  on  Lake  Superior  is 
to  dredge  2 ft  of  overdepth  beyond  project  depth.  Dui-ing 
extremely  high  dredging  requirements,  the  overdepth  is 
reduced  to  assure  navigation  at  all  harbors. 

Tulsa  District.  Wiien  shoaling  occurs  to  such  an  extent 
that  the  authorized  section  is  no  longer  .available,  the 
channel  (Table  U)  is  di'edged  to  include  3 ft  advance 
maintenance  with  an  additional  foot  possible  lor  allow- 
able overdepth.  No  equations  or  formulas  are  in  use  to 
predict  shoaling  as  a function  of  depth  changes. 

r.  Vicksburg  District.  The  district  has  no  est.ablished 

~ criteria  for  determining  the  applicability  of  advance 
maintenance  dredging. 

Walla  Walla  District.  The  district  has  no  criteria  for 
advance  maintenance  dredging. 

20.  As  showii  in  all  tiic  above  responses,  except  that  of  the  . 

Paul  District,  advance  maintenance  beyond  the  needs  of  the  current  season 
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I'roqnont  ly  ttinn  nniuiMlly. 

Fort  Voi'tlt  rir'triot.  No  pro.'oot  r-  nro  mn'voyed  I'rovpiont  ly  . 

linnt  in^■:ton  IMr-t  riot  . No  pro,! cot  :•  tiro  oiirvoyod  moro 

t'roquont  ly  tlitin  tinnntil'.y. 

£•  Ktinoiir-  i.Mty  Pi  ft  riot.  No  tippropr  i ;it  o o-nrvoy  dtitn  tiro 
tivtii  Itiblo. 

£•  I i 1 1 lo  Kook  IMo-t  riot  . No  tippropr itit  o o-nrvoy  dtitti  tiro 
tivti  i Itiblt'. 

h.  bv'iiiov  i 1 lo  [Mtit  riot  ■ 'I'lirt't'  lino  tiouiui  i n^t;'  of  oritiotil 
btirr.  tind  look  tipprotioiio:'  in  t lio  Otiio  liivor  litivo  boon 
itiiido  From  tliroo  to  fivo  t ittu'O.  otioli  lov-wtitor  o-otioon. 
dtlior  pro.looto-  in  tliio  diodriot  tiro  norti'-tilly  ronndod  v'l.ly 
onoo  por  yi'tir.  A 1 1 hotif.ti  ti  oomploto  rooord  of  t’.'.o  I'tir 
o-hootr-  t luinit'r  i oti  1 doptiio.  tit  pool  o-ttipo'  i o tivtiiltiblo  foi‘ 
mtiny  yt'tiro  ptiot  , tiio  o^oundinp,  ttipoo-  litivo  not  bt-on  tt'.tiin- 
ttiinod.  liv'vovt'f,  t lio  i r uO'Ot'ulnono  t\'r  ooiv.ptir i non  io 
viuoot  iontiblo  tio  t tio  n>.nindinFo-  wt'ro  tntulo  Itirpt-ly  on  tl'.o 
btio.i:!  of  buv'y  por-itionn  or  vitnitil  oot  iintit  or- , ItioKir.p  tiio 
prooir.ion  ol'  liydrottrtipliio  rnrvoyiivt  prooodiiror- . 

i.  Moii'.pliir  bird  riot.  No  pro.'ootr-  tiro  r-urvoyod  fro^piont  ly  . 
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Nashville  District.  No  irojects  at-e  surveyed  I'reiiueiit  ly . 

1^.  Omaha  District.  No  I'rojects  are  surveyed  frequently. 

_1.  l'ittshurt.';h  District.  No  projects  are  surveyed  frequently, 

ffi.  Hock  Island  District,  ‘llie  d-ft  Mississippi  Hivei'  naviga- 
tion project  is  patrolled  by  a cliannel  reconnaissance 
team  biweekly  tiirouj.Tliout  most  of  tiie  navi^Tation  season. 
Altiiou^li  tiiese  are  not  detailed  iiydro^’rapiiic  sui'veys, 
tliey  could  provide  some  indications  of  deptlis,  siioalinp, 
and  subsequent  scoui'  or  increased  slioalinp;  during,  differ- 
ing disciiarge  conditions. 

n, .  Sacramento  District.  No  projects  are  surveyed  frequently. 

o.  St.  Louis  District.  Tiie  Upper  Harbor  Sui-vey , mile  l8l.5 
to  mile  Ipit.l,  Upper  Mississippi  Hiver  is  conducted 
montiily.  Tiiere  are  no  ottier  projects  surveyed  frequently. 

£.  St.  Paul  District.  Some  sections  of  the  Mississippi 
River  9-Root  Channel  Project  are  surveyed  several  times 
a year. 

Tulsa  District.  No  projects  are  surveyed  frequently. 

£.  Vicksbui'g  District.  Hydi'ograplii c surveys  are  made  fre- 
quently on  the  Mississippi  River  and  associated  liai'bors . 

£.  Vialla  Vv'alla  District.  'IVo  projects.  Ice  Harbor  Pjin;  down- 
stresim  lock  approach  channel  aiul  downstrefuii  navigation 
channel  are  sounded  frequently. 

22.  As  indicated  above,  there  are  only  several  frequ<?ntly  sur- 
veyed projects  within  the  inland  districts. 


PART  III;  SUMMARY 


23.  The  literature  review  of  advance  maintenance  dredpiinp  offered 
no  documentation  of  the  effectiveness  of  this  practice  in  reduclnfr 
dredginK  costs.  The  only  published  comments  on  this  sub.lect  were  those 
contained  in  the  general  design  memorandums  for  projects  in  various 
Corps  districts. 

2k.  The  survey  of  Corps  district  offices  indicated  that  advance 
maintenance  dredging  was  being  done  on  many  projects  in  the  coastal  dis- 
tricts, particularly  those  districts  along  the  southeast  Atlantic  and 
Gulf  coasts.  The  eight  districts  from  Norfolk,  Virginia,  to  and  in- 
cluding Galveston,  Texas,  contained  89  percent  of  the  advance  mainte- 
nance projects  listed  in  Table  3. 

25.  One  factor  brought  out  by  the  sui’vey  is  that  even  tliougli  ad- 
vance maintenance  dredging  is  used  extensively  by  the  districts,  the  use 
of  advance  maintenance  is  generally  not  well  documented  in  an  easily 
accessible  format.  To  determine  the  advance  maintenance  dredging  his- 
tory of  a project  (overdepth  dredging)  requires  roseurciiing  the  di'edg- 
ing  contract  specifications,  the  before-  and  after-dredging  cross-section 
drawings,  or  similar  records. 

26.  The  survey  also  indicated  that  advance  maintenance  dredging 
beyond  the  current  dredging  season  was  sparingly  practiced  in  tiie  inland 
districts.  Only  eight  Inland  districts  (Buffalo,  Chicago,  Detroit, 

Little  Rock,  Louisville,  Sacramento,  St.  Paul,  and  Tulsa)  cited  experi- 
ences with  advance  maintenance  dredging.  It  should  also  be  noted  tliat 
four  coastal  districts  (Mobile,  New  Orleans,  Norfolk,  and  Portland) 
included  riverine  projects  as  advance  maintenance.  The  Mobile  District 
listed  the  Black  Warrior  and  Tombigbee  Rivers,  Alabama;  the  I’earl  River, 
Mississlppi-Louislana;  and  the  waterway  connecting  the  Tennessee  and 
Tombigbee  Rivers  as  advance  maintenance  projects.  The  New  Orleans 
District  listed  the  Red  River  below  Fulton,  Arkansas;  the  Red  River  from 
the  Mississippi  River  to  Shreveport,  Louisiana;  and  the  Mississippi 
River  shallow-draft  crossings  above  Baton  Roi^e  as  advance  maintenance 
projects.  The  Norfolk  District  listed  the  Appomattox  River  and  Hoskins 
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Creek  as  advance  Hiaintenarice  projects.  The  Port  J and  I'l  strict,  listed  t lie 
Columbia  Hiver  from  Vancouver,  Washington,  to  The  Dalles,  (b-epon,  as 
advance  maintenance.  Additionally,  these  and  other  coastal  districts 
include  other  projects  which  althouf.h  class! rie<l  as  estuarine  projects, 
are  actually  within  the  transition  zone  between  estuarine  and  riverine 
environments. 

27.  The  use  of  advance  mai ntenanc<-'  dredKinK  was  in  most  cases 
determined  by  previous  experience  and  past  shoal inp  rates.  Another 
important  criterion  was  economics,  mainly  based  oii  two  factors — the 
availability  of  funds  to  perform  advance  maintenanc.'  dredging-’:  and  the 
estimated  cost-benefit  ratio  of  advance  maintenance  dredging. 

28.  Responses  to  the  survey  questionnaire  showed  significant 
interest  by  the  district  offices  in  pari.icipating  ir;  furth<*r  studie.s 
of  advance  maintenance  effectiveness.  Fifteen  coastal  and  six  inland 
districts  expressed  such  interest. 

2d.  Based  on  the  results  of  the  survey  of  the  disti’ict  offices, 
the  first  aspect  of  advance  maintenance  dredging  which  requires  addi- 
tional investigation  is  that  advance  maintenance  is  used  widely,  although 
not  uiviformly,  within  the  Corps  but  is  mostly  limited  to  2 ft  oi’  less 
in  depth.  The  possibility  of  using  increased  deptiu'.  of  advance  main- 
tenance to  enhance  maintenance  dredging  effectiveness  should  be  explored. 
A second  aspect  requiring  additional  study  is  tliat  tlie  ci'itei’ia  for 
advance  maintenance  dredging  us»'  are  vague  and  vary  from  district  to 
district.  The  need  exists  to  standardize  advance  maintenance  criteria 
and  to  develop  a procedure  for  tiieir  use. 

30.  Subsequent  reports  in  this  series  will  address  the  above- 
mentioned  aspects  of  advance  maintenance  through  the  analyses  of  histori- 
cal dredging,  shoaling,  and  otlier  data  for  existing  advance  maintenance 
projects.  Both  physical  and  mathematical  models  will  be  evaluated  for 
predictive  capability  with  regard  to  advance  maintenance  by  comparison 
with  prototype  shoaling  data.  A procedui'e  will  be  developed  that  will 
allow  the  engineer  to  determine  rationally  the  effectiveness  of  proposed 
or  past  advance  maintenance  dredging  on  any  maintenance  dredging  project. 
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Anier  tcmt  K'nilvny  Hrit-iinfei'i  hk  Anisoe  int  ion , lUiiletin,  "Keport  of  i^peciHl 
Committee  on  Hi  vers  and  Harbors,"  Vol  31,  No.  3Cl4,  Feb  19  30,  p 1331. 

Guidelines  for  overdepth  dredfiiin^  for  tiie  purpose  of  reduclufj;  the 
dred^^ing  frequency  are  presented. 

Committee  on  Tidal  Hydraulics,  "Hhoalinf;  Problems  on  the  Mississippi 
Hiver-Culf  Outlet,"  Oct  1965. 

The  Committee  recommended  the  possibility  of  advance  maintenance 
dredging  to  reduce  the  frequency  of  dredging. 

Crickmore,  M.  J.,  "The  Use  of  'I'racers  to  Detei'mine  Infill  Hates  in 
Projected  Dredged  Channels,"  Proceedings,  Symposium  Organized  by 
Institution  of  Civil  Engineers,  London,  1967,  P 55. 

Prediction  of  infill  rates  for  dredged  channels  is  discussed. 

Department  of  the  Army,  Office,  Chief  of  Fjigineers,  "Project  Operation; 
Dredging  Policies  and  Practices,"  Hegulation  1130-C-307,  31  Oct  1966, 
Washington,  D.  C. 

Included  are  regulations  for  the  practice  of  overdepth  or  advance 
ma i ntenance  dr edg i ng . 

DJunkovski,  N.  N.  and  Omirnoff,  0.  0.,  Untitled  paper.  Permanent  Inter- 
national Association  of  Navigation  Congresses,  19th  International 
Navigation  Congress,  London,  1957»  Section  2,  Conununication  3, 

PP  253-279. 


Included  are  st'veral  empirical  foi'mulas  for  computation  of  estuary 
siltation  in  di'edged  channels. 

Ferguson,  11.  A.,  Wemel sfelder , P.  d.,  and  Oantena,  P.,  Untitled  paper. 
Permanent  International  Association  of  Navigation  Congresses,  IDth 
International  Navigation  Congress,  London,  1957 » Uect. ion  2,  Communica- 
tion 3,  PP  207-231. 

Included  is  a discussion  of  shoaling  rates  as  a function  of  chan- 
nel depth. 

Frijlink,  H.  C.,  Untitled  paper.  Permanent  International  Association  of 
Navigation  Coiigresses,  21st  Intej-national  Navigation  Congress, 
Haltimore,  19bl.  Uection  I,  Uubject  5,  PP  107-162. 

Ffficiency  of  maintenance  dredging  operations  for  the  Niger  Hiver 
is  discxjssed. 


Gole,  C.  V.,  Turapore,  Z.  S.,  and  Brahme,  S,  B. , "Prediction  of  Silta- 
tion  in  Harbour  Basins  and  Channels,"  International  Association  for 
Hydraulic  Research. 

A method  for  the  prediction  of  siltation  in  harbour  basins  and 
channels  is  presented.  The  method  is  based  on  the  analysis  of  the 
prototype  and  model  data  and  theoretical  and  analytical  studies. 

Herbich,  J.  B.  and  Greene,  W.  S. , "Bibliography  on  Dredging,"  Report 
No.  C.D.S.  179,  3rd  ed. , 2 Vols,  Prepared  for  Center  for  Dredging 
Studies,  Texas  Engineering  Experiment  Station. 

Available  literature  pertaining  to  dredging  collected  and  compiled 
into  six  categories:  Dredge  pvunps.  Dredgers,  Dredging  methods. 
Environmental  effects.  Hydraulic  transport,  and  Ocean  mining. 

Hochstein,  A.  B. , "Optimum  Dredged  Depth  in  Inland  Waterway,"  Journal , 
Waterways,  Harbors  and  Coastal  Engineering  Division,  American  Society 
of  Civil  Engineers,  Vol  101,  No.  WWI4,  Nov  1975. 

Maintenance  dredging  is  discussed  and  an  attempt  is  made  to  develop 
methodology  for  maintenance  dredging  predictions. 

Institution  of  Engineers,  Australia,  Journal.  "Ships'  Swinging  Basin, 
Brisbane  River  Mouth — Unusual  Behavior  Following  Dredging,"  Vol  38, 
Apr-May  I966. 

This  article  discusses  a navigation  project  in  which  a 2-foot  chan- 
nel deepening  resulted  in  a significant  decrease  in  maintenance 
dredging  requirements. 

Johnson,  B.  M. , "Shoaling  Problems  on  the  Mississippi  River-Gulf  Out- 
let," Feb  1986,  U.  S.  Army  Engineer  District,  New  Orleans,  New 
Orlean.’. , La. 

The  shoaling  problems  which  have  been  encountered  in  the  Mississippi 
River-Gulf  Outlet  are  discussed. 

Kendrick,  M.  P.  and  Price,  W.  A.,  "Dredging  and  Siltation — Cause  and 
Effect,"  Proceedings,  Symposium  Organized  by  Institution  of  Civil 
Engineers , London,  1967. 

This  paper  questions  the  thesis:  the  greater  the  dredging  activity 
the  better  the  depths. 

Krone,  R.  B.  "Flume  Studies  of  the  Transport  of  Sediment  in  Estuarial 
Shoaling  Processes,"  1962,  Hydraulic  ISigineering  Research  Uiboratory , 
University  of  California,  Berkeley. 

This  report  discusses  the  technical  aspects  of  clay-silt  shoaling. 
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Little,  Arthur  1'.,  liio.  , "The  National  Ured^'iriK  tJtudy;  Tart  111,  Govern- 
ment Kstlmatintj;  and  Bidding  I'l’ocedurea , " Ctuiihridge,  Mass. 

Isolated  references  to  advance  maintenance  or  overdepth  dredging 
are  included  in  tiiis  publication. 

Bchubel,  H.  , "Tlie  Kstuarine  Enviroiunent ; Estuaries  and  Estuarine 
Sedimentation,"  AGl  sliort  course  lecture  notes,  Oct  1971,  American 
Geological  Institute,  Washington,  D.  C. 

Includes  discussions  on  soiu'ces  of  sediments  to  estuai-ies  and  the 
relation  between  estuarine  circulation  and  sedimentation. 

Scratton,  11.,  "Di-edging  and  the  Coiisulting  Engineer,"  I'roceedings , i^mpo- 
siiun  Organized  by  the  Institution  of  Civil  Higineers,  Ixmdon,  1907. 

The  advance  maintenance  dredging  concept  is  referred  to. 

Szawernowski , P. , "Efficiency  of  Dredging  Operations  in  Tidal  Estuaries," 
Permanent  International  Association  of  Navigation  Congresses,  Plst 
International  Navigation  Congress,  1905,  Stockholm,  Section  0, 

Subject  3,  pp  177-1^7. 

Factors  which  Influence  the  efficiency  of  a maintenance  dredging 
progrtuii  are  discussed. 

U.  S.  Army  Engineer  District,  Galveston,  "Channel  to  Liberty,  Texas, 
Slioaling  i’roblem,"  i'repared  for  presentation  to  the  Conuiiittee  on 
Channel  Stabilization,  Mar  19b9. 

A discussion  of  advance  maintenance  dredging  related  to  shoaling 
rates  is  included  and  recommendations  are  made  concerning  advance 
maintenance  effectiveness  for  the  Trinity  Eiver  channel  to  Liberty, 
Texas . 

U.  S'.  Army  Engineer  District,  Mobile,  "Silting  oi‘  Gulfport  Harbor  and 
Ship  Clumnel,"  i’repai'ed  for  pi'esentation  at  the  !i9th  Meeting  of  tl»e 
Committee  on  Tidal  Hydraalics,  Apr  19blt. 

Maintenance  dredgiing  requirements  and  siioaling  rates  for  the 
Gulfport  Harbor  and  Ship  Channel  are  discussed. 

Volbeda,  J.  H.  and  Stelling,  J.  G.,  "Nautical  and  Maintenance  Aspects 
of  the  I'roposed  Extension  of  the  Sea  Harbor  at  IJmuidem,"  Permanent 
International  Association  of  Navigatioi\  Congresses,  POth  Interna- 
tional Navigation  Coi>gress,  Baltimore,  19bl,  'S'cction  C,  Subject  2, 
pp  lb3-17<'. 

Maintenance  dredging  of  tlie  proposed  exttaision  is  discussed  in- 
cluviing  a reference  ti.>  the  "wetted  surface"  method  for  computation 
of  siltation. 
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Partial  Listine  of  U.  S.  A 


Sim 


Table  1 

Corps  of  Engineers  Design  Memorandums 


with  Advance  Maintenance  Dredging  Provisions 


Alaska  District  Office 

1962,  Juneau  Small  Boat  Basin  #2 

Proposed  authorized  depths  are  12  and  1^+  ft  plus  2 ft  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  2 ft  is 
recommended  for  advance  maintenance. 

196U , Sitka  Harbor 

Proposed  authorized  depth  is  10  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  2 ft  for  advance 
maintenance  is  recommended. 

1962,  Wrangell  Narrows  Anchorage  Basin 

Proposed  authorized  depth  is  26  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  2 ft  for  advance 
maintenance  is  recommended. 

Baltimore  District  Office 

1961,  Baltimore  Harbor  and  Channels,  Maryland 

Proposed  authorized  depth  is  U2  ft  plus  1 ft  allowable  overdepth 
for  dredging  inacciiracies.  An  additional  2 to  3 ft  for  advance 
maintenance  is  recommended. 

Charleston  District  Office 

1962,  Charleston  Harbor,  South  Carolina,  Anchorage  Area 
30  ft  Deep  in  the  Water  Area  Between  Castle 
Pinckney  and  Fort  Moultrie 

Proposed  authorized  depth  is  30  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  5 ft  for  advance 
maintenance  is  recommended. 

Galveston  District  Office 

1971,  Cedar  Bayou,  Texas,  mile  -0.1  to  mile  3.0 

Proposed  authorized  depth  is  12  ft  plus  1 and  2 ft  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  2 ft  for 
advance  maintenance  is  recommended. 

1970,  Corpus  Christi  Ship  Channel,  Texas 

Proposed  authorized  depth  is  k'y  ft  plus  1 and  2 ft  allowable 
overdepth  for  dredging  inaccuracies.  Additional  2,  I4,  and  6 ft 
are  recommended  for  advance  maintenance. 
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Table  1 (Continued) 


1965,  Galveston  Harbor  and  Channel,  Texas 

Proposed  authorized  depth  is  36  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  3 ft  for  advance 
maintenance  is  recommended. 

1960.  Gulf  Intracoastal  Waterway,  Channel  to  Port 
Mansfield,  Texas 

Proposed  authorized  depths  are  12  ft  to  I6  ft  plus  2 ft  allow- 
able overdepth  for  dredging  inaccuracies.  An  additional  2 ft 
for  advance  maintenance  is  recommended. 

19bU,  Gulf  Intracoastal  Waterway-Channel  to  Palacios,  Texas 

Proposed  authorized  depth  is  12  ft  plus  1 and  2 ft  allowable 
overdepth  for  dredging  inaccuj-acies.  An  additional  2 ft  for 
advance  maintenance  is  recommended. 

19b8,  Gulf  Intracoastal  Waterway,  Texas — Chocolate  Bayou 

Proposed  authorized  depths  are  9 and  12  ft  plus  1 and  2 ft 
allowable  overdepth  for  dredging  inaccuracies.  An  additional 
2 ft  for  advance  maintenance  is  recommended. 

1962,  Matagorda  Ship  Channel,  Texas 

Proposed  authorized  depth  is  38  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  2 ft  for  advance 
maintenance  is  recommended. 

1963,  Port  Aransas-Corpus  Christ i Waterway,  Texas 

Proposed  authorized  depths  are  hO  and  U2  ft  plus  1 and  2 ft 
allowable  overdepth  for  dredging  inaccxiracies.  An  additional 
2 ft  is  recommended  for  advance  maintenance. 

1963,  Sabine-Neches  Waterway,  Texas  ()<0-ft  Project 
and  Channel  to  Echo) 

Proposed  authorized  depths  are  h2,  I4O,  and  12  ft  plus  1 and  2 ft 
allowable  overdepth  for  dredging  inaccuracies.  An  additional 
2 ft  is  recommended  for  advance  maintenance  dredging. 

Jacksonville  District  Office 

1961,  Gulf  Coast  Shrimp  Boat  Harbors,  Naples,  Florida 

Proposed  authorized  depths  are  10  and  12  ft  plus  1 ft  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  1 ft  for 
advance  maintenance  is  proposed  for  initial  dredging. 

1967,  Jacksonville  Harbor,  Florida 

Proposed  authorized  depth  is  38  ft  plus  2 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  2 ft  for  advance 
maintenance  is  recommended  for  the  initial  dredging  only. 

(Continued) 
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Tiilile  1 (Continued) 


1971,  Miami  Harbor,  Florida 

Proposed  authorized  deptiio  are  36  and  38  I’t  plus  1 I’t  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  1 ft  of 
advance  maintenance  is  recommended. 

1968,  Pithlachascotte  River,  Florida 

Proposed  authorized  depth  is  6 ft  plus  1 ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  1 ft  for  advance 
maintenance  is  recommended  for  the  initial  dredging  only. 

1959,  Port  Everglades  Harbor,  F'loi'ida 

Proposed  autliorized  depths  are  37  and  *40  ft  plus  2 ft  allowable 
overdepths  for  dredging  inaccuracies.  An  additional  2 ft  for 
advance  maintenance  is  recommended. 

1961,  San  Juan  Harbor,  Puerto  Rico 

Proposed  authorized  depth  in  the  Entrance  Channel  (bar)  is 
1*5  ft  plus  2 ft  allowable  overdopth  for  dredging  inaccuracies. 

An  additional  1 ft  for  advance  maintenance  is  recommended. 

1965,  Tbor  Channel,  Tampa  Harbor,  Florida 

Proposed  authorized  depth  is  38  ft  plus  2 ft  for  Jillowable 
overdepth  for  dredging  inaccuracies.  An  additional  2 ft  for 
advance  maintenance  is  recommended  for  the  initial  dredging 
only. 

Mobile  District  Office 

1968,  Biloxi  Harbor,  Mississippi 

Proposed  authorized  depth  is  12  ft  plus  2 ft  allowable  overdopth 
for  dredging  inaccuracies.  An  additional  2 ft  for  advance 
maintenance  is  recommended. 

1956,  Mobile  Harbor,  Alabama 

Proposed  authorized  depths  are  1*6  and  38  ft  plus  1 ft  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  2 ft  for 
advance  maintenance  is  recommended. 

1963,  Pascagoula  Harbor,  Mississippi 

Proposed  authorized  depths  are  38  and  1*0  ft  plus  2 ft  allowable 
overdepth  for  dredging  inaccuracies.  An  additional  2 ft  for 
advance  maintenance  is  recommended. 

1967,  Perdido  Pass  Channel,  Alabama 

Proposed  authorized  depth  is  12  ft  plus  2 ft  allowable  overdeptli 
for  dredging  inaccuracies.  An  additional  2 ft  is  proposed  for 
advance  maintenance. 
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Nt'w  Orlenns  lU strict  Office 


19t)l,  Kreshwtiter  Bayou,  Louisiana 

Proposed  authorised  deptli  is  IP  ft.  An  additional  P ft  I'or 
advance  maintenance  is  recommended  during:  tiie  initial  dredp.in).’. 

19ti8,  Niermentau  River,  Louisiana 

Proposed  autliorized  depth  is  IP  ft  plus  P ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  P ft  for  advance 
maintenance  is  recommended. 

1957,  Mississippi  River-Gulf  Outlet,  Louisiana, 

Channels,  mile  63.77  to  mile  t'6.85 

Proposed  authorised  depth  is  36  ft  plus  P ft  allviwable  overdepth 
for  dredging  inaccuracies.  An  additional  ft  for  advance 
maintenance  is  recommended. 

1958,  Mississippi  River-Gulf  Outlet,  Louisiana, 

Channels,  mile  39.01  to  mile  63.77 

Proposed  authorised  depth  is  36  ft  plus  P ft  allowable  overdepth 
for  dredging  inaccuracies.  An  additional  P ft  for  advance 
maintenance  is  recommended. 

1959,  Mississippi  River-Gulf  Outlet,  Louisiana  (Bai’ou 
La  Loutre),  mile  0 to  mile  -9*75  (38- ft  contour). 

Channels,  mile  0 to  mile  36.43 

i'ropv'sed  autiiorised  deptii  is  38  ft,  plus  P ft  allowable  overdeptli 
for  dredging  inaccuracies.  An  additional  P ft  for  advance 
maintenance  is  recoiiuiiended . 

1959,  Mississippi  River-Gulf  Outlet,  Louisiana 

Authorised  deptii  is  36  ft  plus  2 ft  allowable  overdepth  for 
dredging  inaccuracies.  An  additional  P ft  for  advance  main- 
tenance is  recommended. 

1973,  Mississippi  River-Gulf  Outlet,  Michoud  Canal, 

Louisiana 

I'roposed  authorized  depth  is  36  ft  plus  P ft  allowable  overdeptli 
for  dredging  inaccuracies.  An  additional  2 I't.  for  advance 
maintenance  is  recommended. 
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Table  3 

Summary  of  Advance  Maintenance  PredRinp:  Projects 
in  Coastal  Districts 


Advance  Maintenance  Depth,  ft 


District 

Projects 

1 

2 

3 

It 

5 

6 

7 

8 

Alaska 

5 

5 

... 

•• 

Baltimore 

1 

— 

1 

— 

— 

— 

— 

— 

— 

Charleston 

23 

— 

9 

3 

7 

1 

3 

— 

— 

Galveston 

88 

1 

69 

3 

10 

— 

3 

— 

2 

Jacksonville 

7 

1 

5 

— 

1 

“ 

— 

— 

— 

Los  Angeles 

1 

— 

— 

— 

— 

1 

— 

— 

— 

Mobile 

3i* 

— 

33 

— 

— 

1 

— 

— 

— 

New  Orleeins 

63 

2 

23 

27 

6 

3 

2 

— 

— 

New  York 

It 

— 

2 

— 

2 

— 

— 

— 

— 

Norfolk 

1*8 

31* 

11 

2 

1 

— 

— 

— 

— 

Philadelphia 

3 

— 

3 

— 

— 

— 

— 

— 

— 

Portland 

11 

1 

— 

7 

— 

3 

— 

— 

— 

San  Francisco 

0 

— 

— 

— 

— 

— 

— 

— 

— 

Savannah 

6 

2 

— 

3 

1 

— 

— 

— 

— 

Seattle 

U 

— 

1 

1 

— 

1 

— 

— 

1 

Wilmington 

0 

— 

— 

— 

— 

— 

— 

— 

— 

New  England 

5* 

1. 

1 

— 

— 

— 

— 

— 

— 

Division 

Pacific  Ocean 

0» 

— 

Division 

Total 

303 

50 

158 

146 

28 

10 

8 

0 

3 

* No  districts  in  division. 
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Table 

lulaiul  lUtitrlv‘l  A^lvanee  Ma  1 nt enetnoe  DredRln^^.  I'ro.leettf 


IH  strict 
but't'alo 

Chicago 

[Vtrolt 

tV'rt  Worth 
HimtinKt'On 
Kanaai’.  City 
I.lttle  Hock 

boul  twilit* 
MemphltJ 
Nat'.livl  1 U* 
Oiraha 

PI ItaburKh 
Hock  [ftlaad 
5'acrtui»ento 
bt . l.oulti 
i'>t . Paul 


Tulan 

V Ickabur^c 
Wal  la  Wiiila 


I'roJfcUu) 


Cu^'alKya  Hiver  Plaunel  an.J  Marlu'r 
Upatreani  f.’OO  t*t 
Henut  I jwler 

None 

liial  I n^ton , M I i*h  1 fVirt 

None 

None 

No»ie 

McClel  lan-Kerr  Arkanrac.  H I ver 
NavlKat  Ion  L’ysJtem 

None 

None 

None 

None 

None 

None 

t’tockton  Peej'water  i'hip  Channel 
None 

Upper  Mlsaitujlppl  Hlver  Channel 
Minnesota  Hiver  Channel 
Ut.  Croix  Hlver  Channel 
Aahlaiul  Harl'or,  Win. 
l^ay field  Harbor,  Wlu. 

Hay  Harbor,  Wlti, 

Hlnck  Hlver  Harbor,  Micii. 
Cornucopia  Harl>or,  Win. 
Puluth-obuper lor  Harbor 
Urand  Maraln  Harbor,  Minn. 

Cirand  Traverse  Hay  Harbor,  Mich. 
Keweenun  Wa te  I'way , M I ch . 

Knife  Hlver  Harbor,  Minn. 
l.HC  ha  Helle  Harbor,  Mich. 
Marquette  Harbor,  Mich. 

Cnti'nJif'on  Harbor,  Mich. 

Presque  Inle  Harbor,  Mich. 

I'axoti  Harbor,  Win, 

Warroad  Harbor  and  Hlver,  Minn. 

McClelian-Kerr  Arkansan  Hlver 
Navl^'ation  Uyatem  (Port  Umlth, 
Ark.,  to  head  of  navi^^ation 
near  Catoona,  Okla.) 

None 


Advance 

Authorivied  Mainte- 

^Malnt  ained)  _ nance  Allowable 

iV|d  h , ft  Wjilth,  ft  Pepth,  ft-  Overdepth,  ft 


CVCO 

.M 


.7-09 
I IH-Pl ) 


30 


d 

d 

0 

.*0-07 

10 

10-U* 
iU].' 
8-10 
C0-3C 
8- CO 
10-lP 

8-10 

10-1.' 

07 

IP- 17 
C8-30 
8-10 
8 


l?b-?b0 

lP‘>-2bO 


030-600 


^*■.0-300 


PP5 


300 


COO- 300 
l‘»0-.'‘>0 


C and  3 


and  3 


None 


In  accordance  with  letter  from  DAHN-RDC,  DAEN-ASI  dated 
22  July  1977,  Subject;  Facsimile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 
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